SUMMARY The effect of smoking three cigarettes on the release of prostaglandin E2 (PGE2) by the gastric mucosa was studied in seven healthy smokers. Smoking caused the expected increases in pulse rate, blood pressure, plasma glucose, and carboxyhaemoglobin. In addition, smoking resulted in a significant (p<005) reduction in the volume of pentagastrin stimulated gastric juice from 76-1±4-4 to 54-1±4-6 ml/15 min and PGE2 output from 22*8±4X9 to 12-2±3-8 ng/15 min but did not alter acid output. It is concluded that smoking reduces the amount of PGE2 in the gastric lumen and that this may explain why it is a risk factor for peptic ulcer.
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Cigarette smoking is endemic in our society and is a major risk factor for the development' and recurrence2 of peptic ulcer. This association cannot be explained on the basis of an effect on gastric secretion of acid or pepsin,3 blood flow4 or even pancreatic secretion. It is possible that smoking may adversely affect one or more of the mucosal defence mechanisms. Prostaglandins, particularly PGE2, may play a key role in the maintenance of gastric mucosal integrity.6 There is some evidence that smoking may alter prostanoid synthesis.7 This study was designed to determine the effect of smoking on gastric mucosal PGE2 in healthy smok- 
MEASUREMENTS
The volume of each aliquot was measured and its H+ concentration determined by titration to pH 7-0 with 0 01 M NaOH using an automatic titrimeter (Radiometer, Copenhagen). PGE2 concentration was measured by radioimmunoassay after extraction and column chromatography as previously described.8 Briefly, a 1 ml aliquot of gastric juice was titrated with 1 M NaOH solution to a pH between 3-0 and 3-5. Tritiated PGE2 was added to determine recovery. It was extracted twice with 4 ml ethyl acetate, dried at 37°C under a stream of nitrogen, and stored at -70°C until silicic acid chromatography and radioimmunoassay. The radioimmunoassay utilised antibody from the Pasteur Institute and achieved 50% binding at 9-1±0 3 pgPGE2 per assay tube. Tritiated PGE2 was obtained from New England Nuclear. PGE2 for the standards was a generous gift from Dr John Pike, Upjohn, Kalamazoo. Interassay and intraassay coeficients of variation were consistently less than 10%. Plasma glucose concentrations were determined by the oxidase method9 using the Beckman Glucose Analyser II.
Blood for carboxyhaemoglobin was drawn into heparinised syringes, kept on ice, and analysed by co-oximeter (Model 282, Instrumentation Laboratory).
ANALYSIS OF DATA
A two way analysis of variance was used to determine statistical significance. If the initial analysis on the raw data proved significant, further analysis was carried out by transforming the data into 'percentage of baseline'. Student's t test was then used to determine the significance of the difference between baseline and subsequent measurements. A p value of less than 0-05 was considered significant. In this way the analysis helped factor out differences between individuals. The results are reported conventionally as mean±stan-dard error of actual values.
Results
Cigarette smoking had a significant effect on gastric secretion (Fig. 1) Cigarette smoking caused a significant rise in the pulse, and blood pressure (Fig. 2) . Plasma glucose was significantly increased from 4-93±0-07 to 5-12±0-06 in the smoking period and 5-31±0.10 mmol/I in the postsmoking period. Carboxyhaemoglobin increased significantly from 0-45±0*10 to 0-61±0-13 and 0*59±011 in the smoking and postsmoking periods respectively. The results obtained during the smoking of sham cigarettes are shown in the Table. No significant changes were found nor were there any changes in pulse rate, or blood pressure (Fig. 2) 1 There is evidence that endogenous prostaglandin synthesis can be induced by 'mild irritants'22 23 and by stress. 24 The prostaglandin content of gastric mucosa may be decreased in patients with gastric ulceration or gastric cancer. Duodenal ulcer patients may have impaired prostaglandin release by their duodenal mucosa in response to an acid and food load. 26 Further, drugs which inhibit gastric mucosal prostaglandin synthesis, for example aspirin and indomethacin, typically injure the gastric mucosa.
Smoking has been shown to alter prostaglandin metabolism in other organ systems. For example, aspirin (a cyclooxygenase inhibitor) prevented the smoking induced platelet aggregate formation in non-smokers.27 Cigarette smoke reduced prostacyclin production by rat aorta in vitro. The neonates of women who smoked throughout pregnancy had decreased umbilical arterg prostacyclin synthesis immediately after delivery. It was therefore reasonable to explore the possibility that smoking mmight impair prostaglandin production by the human gastric mucosa.
This study shows that the smoking of three cigarettes over 30 minutes by healthy adult smokers causes a significant reduction in the total volume of gastric juice but not of acid output. This suggests that smoking inhibits non-parietal cell secretion and is consistent with other reports.4 5 This could be an autonomic effect mediated by changes in blood flow. Smoking also caused a significant reduction in the amount of PGE2 found in the gastric lumen. That smoking reduced luminal PGE2 in habitual smokers makes our finding even more striking as non-smokers might be expected to 
